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§ 1. Introduction
In [9] Resnikoff and Salda石a calculated the Fourier coefficients ak(T) of Eisenstein
series of degree two and of weight k for the positive definite semi-integralsymmetric





with integral m suchthat 1 ≦m≦130 or
with integral m such that 1 ≦m ≦399
Besides the above case some other few cases are treated. Viewing the more matured
present state of the arithmetical investigations of Siegel modular forms of degree two
it would be desirable to make a further table of the same kind.
On the other hand in [3] H.Maass already gave explicit formulas for the Fourier coeffi-
cients ak(T) of Eisenstein series of degree two and of even weight k for the primitive
binary T, and in [5] he also gave a recursion formula expressing ak(pT) by other quan-
tities, where p is any prime number. As the "explicit" formula for ak{T) Maass formula
is still involved. A result in [7] a little (but not ``completely") diminishes this defect.
In this paper we shall give general and explicit formulas for ak(T) mentioned above under
a restriction on T. Using this formula together with a result in [6] we have obtained
the values of ok(T) with k-4, 6, 10 and 12 and det(2T)≦100. Igusa's structure
theorem [1] tells us that it is sufficient to know the Fourier coefficients aw(T) of
Eisenstein series of degree two and of weight k-4, 6, 10 and 12 to obtain the whole
information of the Fourier coefficients of Siegel modular forms of even weights.
§ 2. Explicit formulas for ak(T)
We only give a brief sketch of the process. As general references one may consult
[3], [4] or [11]. The normalized Eisenstein series Ek(Z) of degree 2 and of weight k
is expanded as
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Ek(Z) - ∑MT) π1<7(TZ!
T
where T runs over the set Q2 of the positive semi -definite semi - integral symmetric
binary matrices. Thanks to the work of Siegel [11] if T is of rank 2 ak(T) for even k
is expressed by the formula




where |TI is the determinant of T. In the above formula i(k) is the value of gamma
function at k and Sp is the p-adic density determined according to T.
The formula (1) is easily transformed into
(2) ak(T) - (-1)当2廿3/2 02*-1 ×(2%× Ⅱp
PS
As Siegel [11] shows if the prime p does not divide 2|2T|, then Sp is given by
Sp - (l-p-k)(l-p2-2k) / (1-epトk)I
where e-[二碧-) and (手) is the Legendre's sy-bol. With this fact the formula (2)
is transformed into
(3) oh(T) - -(|2T| /|d| ×
4k
Bk B2k-2 ・ n cp(k) ×喜l(‡) (q+|d|B)k一.p
We explain the notations used in (3). The quantity d is the discriminant of the imaginary
quadratic field Q(√面) and |d| is its absolute value. Bk is the k-th Bernoulli
number and first few values of it are given by
B2-1/6,B<- -1/30, Be-1/42,
B8 - -1/30, Bi。 - 5/66, B12 - -691/2730
andBm - 0 foroddm.
The symbol (q+ |d|B) * is the Bernoullian polynomial defined by
(q+|d|B)1-. -買(I-1) |dI" Bn
cp(k) isthequotient Sp(l-epl K)/(l-p )(1-p2 2k), where p is any prime dividing
|2T|/ IdI and e-(‡)・
The formula (3) is a slight modification of the formula given by Maass [3J. If we can
give the concrete shape of cp(k) for each p dividing |2T| !つd|,we can say that the formula
for ck(T) is made completely explicit. As Maass [3] shows the quantity Sp or cp(k) does
not change if we replace T in Q2 by another T′ in Q2 which is equivalent to T over the
ring Zpof p-adic integers. By this fact it is sufficient to give the shape of Cp(k) for
the p-adically canonical form of T in Q2. By the local classification theory of the
integral quadratic forms (see for example [2]) any 2T with T in Q2 such that the rank
ofT is two is classifiedover Epas
2T - diag (ui pr, u2ps) over zp(p幸2),
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diag (ui 21 U2 or
Or over Z?
In the above relations the symbol ''- " means that the integral equivalence of quadratic
matrices over zp, and r and s are non-negative integers such that r≦s and ui and 112
are the units in Zp. As a direct consequence of one of the authors'result in [7] when
p幸2 and 2T芸diag (uipr, U2ps) over zp the shape of Cp(k) is given by
(4)cp(k
(s-1)!2







































ifs≒r+1>O and s=0, r=1 (mod2),
(r-2)/2 (r-2)/2















∑ p(2k‾2'〃 + p(l-2DK+3r-1 ∑ (2k-2)jU
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ifs≧r>O and s…r=0 (mod2).
In the above formulas β -(二旦㌢) and we understand the sum vanishes if the upper bound
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of the sum is negative.
As to the shape of c2(k) we have not yet obtained the final form such as (4). The
best knowledge about c2(k) in due to H.Maass [3] and [5J. From his results we can
state a little weaker form of c2(k) than that of cp(k) p幸2. If T in Q2 is non-degenerate
and・properly primitive and 2T is equivalent to diag (2ui, 2 +1 112) over Z2, where ui and




In the above d is the already explained quantity and j is the integer part of s/2.
Here we should remark that because of the fact that C2(k)キ1 if and only if 2 divides
|2T| / |d| C2(k) - 1 for any even k if T is improperly primitive. Concerning the case
when T is not primitive the recursion formula for cz(k) obtained by localizing the relation
(3) in [5] does not fit the values in the table of [9]. It seems to us that Maass'formula
should be remedied in some respects. Instead of using Maass'work [5] we employ the
special values of C2(k) observed (a) from the table [9] or (b) from the values of aK(T)
(k-4, 6, 8) which are gained by using Witt's relation (26) in [12] or equivalently
fork-4 and8 -by usinga theorem in [6J.
(6) When2T-2{¥ ¥) overZ2,then
c,(k) -(l+21‾k) (l+22-k),
(7) when2T-2q呈) over z2,then
c2(k)-1 +21"*+2
(8) when2T-2(^ ) over Z2 withu^…3(mod8),then
c2(k)-1+2ト+2:
(9) when2T-2(呂) over Z2 withUjU2…7(mod8),then
c2(k)-1 -2トk+2!
(10) when2T-2!呂) over Z2 withujU2…l(mod8),then
c,(k)-1 +22-K+2i
(ll) when2T-22(呂, ) over Z2withUjU2…3(mod8), then
c2(k)-1+22-k+2トk+2ト+2ト3k十+2'‾4k
(12) when2T-22(|!1 ) over Z2 withulu2…5(mod8), then
c,(k)-1十22‾ +2!
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of al。(Ti) and G of ai2(Ti). H(resp. G) is the numerator of the product of Bernoulli
numbers Bl。 B18 (resp. B12 B22). In fact H is 5-43867-21935 and G is 691-854513
-'691-ll-131-593 -590468483. For example the true value of alo(Ti) is 1136224320
/219335-227244864/43867.
Addendum: After typing the manuscript, we became aware that the formulas (8), (9), (15)
and (16) were derivable from the formula (5).
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Table I
D r edu ce d form
T i, ass igned to
the genu s
D re du ced fo rm
T i, ass ign ed to
the gen us
3 1 , 1 , 1 T l 3 6 ( 1 , 0 , 9 ) T 28
4 1 , 0 , 1 T 2 ( 2 , 2 , 5 ) T 29
7 1 , 1 , 2 T 3 3 , 0 , 3 ) T 30
8 1 , 0 , 2 ) T 4 3 9 1 , 1 , 1 0 )
( 3 , 3 , 4 )
T ,,
l l 1 , 1 , 3 T S
1 2 ( 1 , 0 , 3 ) T 6 ( 2 , ±1 , 5 ) T 3
2 , 2 , 2 ) T 7 4 0 1 , 0 , 1 0 ) T 33
1 5 1 , 1 , 4 T 8 ( 2 , 0 , 5 T 34
2 , 1 , 2 T 9 4 3 1 , 1 , l l T 35
1 6 1 , 0 , 4 ) T 10 4 4 1 , 0 , l l
( 3 , ±2 , 4
T 36
2 , 0 , 2 ) T ll
1 9 1 , 1 , 5 ) T ,, ( 2 , 2 , 6 T a7
2 0 1 , 0 , 5 T ,s 4 7 1 , 1 , 2 4 )
( 2 , ±1 , 6 )
( 3 , ±1 , 4
T 38
2 , 2 , 3 T M
2 3 1 , 1 , 6
( 2 , ±1 , 3 )
T 15
4 8 1 , 0 , 1 2 ) T 39
2 4 I , 0 , 6 ) T ,, 3 , 0 , 4 ) T 40
2 , 0 , 3 ) T 17 2 , 0 , 6 ) T 41
2 7 ( 1 , 1 , 7 ) T 18 ( 4 , 4 , 4 T 42
3 , 3 , 3 T 19 5 1 1 , 1 , 1 3 T 43
2 8 1 , 0 , 7 ) T 20 3 , 3 , 5 ) T "
2 , 2 , 4 T ,, 5 2 ( 1 , 0 , 1 3 ) T 45
3 1 1 , 1 ,
( 2 , ±1 , 4
T 22 2 , 2 , 7 ) T 45
5 5 1 , 1 , 1 4
4 , 3 , 4 )
T 47
3 2 ( 1 , 0 , 8 ) T 23
3 , 2 , 3 ) T a4 ( 2 , ±1 , 7 T 48
2 , 0 , 4 T 25 5 6 ( 1 , 0 , 1 4
2 , 0 , 7
T 49
3 5 1 , 1 , 9 T 26
3 , 1 , 3 ) T ar ( 3 , 士2 , 5 ) T 50
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D r edu ced fro m
T i, ass igne d to
the ge nus
D red uced form
T i, as sign ed to
the g enu s
5 9 ( 1 , 1 , 1 5 )
( 3 , 士1 , 5 )
T 51 7 6 1 , 0 , 1 9 )
( 4 , 士 2 , 5 )
T 7
6 0 ( 1 , 0 , 1 5 ) T 52 ( 2 , 2 , 1 0 T 73
( 3 , 0 , 5 ) T 53 7 9 ( 1 , 1 , 2 0 )
( 2 , ± 1 , 1 0 )
( 4 , ± 1 , 5
T 74
2 , 2 ,
( 4 , 2 , 4 )
T 54
6 3 1 , 1 , 1 6 )
( 4 , 1 , 4
T 55 8 0 1 , 0 , 2 0
( 4 , 0 , 5 )
T 75
( 2 , 士1 , 8 ) T 56 ( 3 , ± 2 , 7 T 76
( 3 , 3 , 6 ) T 57 2 , 0 , 1 0 T 77
6 4 1 , 0 , 1 6 T 58 ( 4 , 4 , 6 ) T 78
4 , 4 , 5 ) T 59 8 3 1 , 1 , 2 1 )
( 3 , 士 1 , 7 )
T 79
( 2 , 0 , 8 ) T 60
( 4 , 0 , 4 ) T 61 8 4 1 , 0 , 2 1 T 80
6 7 ( 1 , 1 , 1 7 T 62 3 , 0 , 7 ) T al
6 8 ( 1 , 0 , 1 7 )
( 2 , 2 , 9 )
T 63 ( 2 , 2 , l l ) T 82
( 5 , 4 , 5 ) T 83
ノ( 3 , 士2 , 6 ) T 64 8 7 ( 1 , 1 , 2 2 )
( 4 , ± 3 , 6
T 84
7 1 ( 1 , 1 , 1 8 )
( 2 , 士1 , 9
( 3 , 士 1 , 6
( 4 , 士3 , 5
T 65
( 2 , 士 1 , l l
( 3 , 3 , 8
T 85
8 8 1 , 0 , 2 2 T ..
7 2 ( 1 , 0 , 1 8 T s6 ( 2 , 0 , l l ) T 87
2 , 0 , 9 T 67 9 1 ( 1 , 1 , 2 3 ) T 88
3 , 0 , 6 ) T 68 ( 5 , 3 , 5 ) T 89
7 5 1 , 1 , 1 9 ) T 69 9 2 ( 1 , 0 , 2 3 )
( 3 , 士 2 , 8 )
T 90
( 3 , 3 , 7 T 70
( 5 , 5 , 5 T 71 ( 2 , 2 , 1 2 )
( 4 , 士 2 , 6 )
T .,
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Table I
D r e d u c e d fo r m
T 4, a s s ig n e d to
th e g e n u s
9 5 ( 1 , 1 , 2 4
( 4 , ± 1 , 6
( 5 , 5 , 6
T 92
( 2 , ± 1 , 1 2
( 3 , ± 1 , 8
T 93
9 6 1 , 0 , 2 4 ) T 94
3 , 0 , T 95
5 , 2 , 5 T 96
4 , 4 , 7 ) T 97
2 , 0 , 1 2 ) T 98
4 , 0 , 6 T 99
9 9 ( 1 , 1 , 2 5 ) 1 100
( 5 , 1 , 5 T 10I
3 , 3 , 9 1 102
1 0 0 ( 1 , 0 , 2 5 1 103
2 , 2 , 1 3 1 104




















4 6 1 0 1 2
(1 ) 1 3 4 4 0 4 4 3 5 2 1 1 3 6 2 2 4 3 2 0 2 4 4 9 3 5 2 5 0 5 6 0
(2 ) 3 0 2 4 0 1 6 6 3 2 0 1 3 1 3 0 1 3 2 4 0 0 5 0 2 4 7 8 6 3 2 6 5 6 0
(3 ) 1 3白2 4 0 2 1 2 8 8 9 6 1 5 3 0 8 7 9 9 8 9 7 6 0 1 7 9 1 5 5 1 1 0 7 9 0 6 5 6 0
(4 ) 18 1 4 4 0 3 7 9 2 0 9 6 4 7 5 4 0 9 3 8 7 3 7 6 0 7 2 7 6 7 4 9 7 3 0 8 1 0 5 6 0
(5 ) 3 6 2 8 8 0 1 5 4 2 2 4 0 0 7 1 0 8 7 5 7 9 6 4 0 0 0 0 2 0 6 0 1 7 3 4 2 5 9 2 1 8 1 1 2 0
(6 } 4 9 7 2 8 0 2 3 4 6 2 2 0 8 14 9 2 1 9 2 0 3 7 2 1 2 8 0 5 1 3 9 1 7 5 0 9 2 14 2 2 9 1 2 0
(7 ) 6 0 4 8 0 0 2 4 8 8 1 4 7 2 1 4 9 8 0 0 9 5 0 6 7 3 1 2 0 5 1 4 4 1 9 1 3 6 6 0 7 3 7 6 0 0 0
(8 ) 9 6 7 6 8 0 6 5 9 9 5 7 7 6 9 9 6 3 3 5 9 0 9 7 7 5 3 6 0 5 3 5 3 7 7 9 2 7 3 8 3 0 5 0 7 5 2 0
(9 ) 9 6 7 6 8 0 6 5 9 9 5 7 7 6 9 9 6 3 3 5 9 0 9 7 7 5 3 6 0 5 3 5 3 7 7 9 2 7 3 8 3 0 5 0 7 5 2 0
1 0 9 9 7 9 2 0 8 5 3 2 2 1 6 0 1 7 2 1 0 0 5 8 4 4 0 6 5 2 0 0 1 0 5 3 7 7 4 5 7 1 9 1 0 4 2 8 3 6 8 0
(l l ) 1 2 3 9 8 4 0 9 0 6 4 4 4 0 0 1 7 2 7 7 2 8 4 7 1 8 5 4 0 0 0 1 0 5 4 8 0 3 6 4 8 1 5 0 1 0 7 8 5 6 0
1 2 ) 1 3 3 0 5 6 0 1 7 8 9 6 0 3 2 0 7 4 0 1 4 6 0 1 4 4 4 7 8 4 0 0 6 4 0 0 1 2 5 5 5 6 8 5 4 8 5 3 8 2 4 0
1 3 ) 1 8 1 4 4 0 0 2 3 4 3 1 1 6 1 6 1 1 4 6 9 8 5 8 7 6 5 1 4 0 1 6 0 1 0 9 7 2 5 4 9 2 5 0 9 6 4 1 0 0 8 0 0 0
1 4 ) 1 8 1 4 4 0 0 2 3 4 3 1 1 6 1 6 1 1 4 6 9 8 5 8 7 6 5 1 4 0 1 6 0 1 0 9 7 2 5 4 9 2 5 0 9 6 4 1 0 0 8 0 0 0
1 5 ) 2 9 0 3 0 4 0 4 5 3 4 5 4 8 4 8 3 7 6 9 9 7 5 5 2 0 8 9 8 0 4 8 0 4 7 6 2 6 3 1 3 1 1 8 0 3 1 9 0 4 2 5 6 0
1 6 2 7 8 2 0 8 0 5 3 0 2 2 8 1 6 0 5 4 0 2 2 7 6 6 3 4 4 7 4 7 2 0 0 7 4 4 2 3 1 7 2 5 9 3 1 0 5 8 4 8 5 1 2 0
1 7 2 7 8 2 0 8 0 5 3 0 2 2 8 1 6 0 5 4 0 2 2 7 6 6 3 4 4 7 4 7 2 0 0 7 4 4 2 3 1 7 2 5 9 3 1 0 5 8 4 8 5 1 2 0
1 8 ) 3 2 7 9 3 6 0 8 7 3 0 2 4 7 6 8 1 4 6 7 3 2 1 9 5 0 2 5 5 8 8 4 8 0 2 5 6 2 1 0 9 2 3 2 9 6 7 8 3 8 7 9 4 2 4 0
1 9 ) 3 6 4 2 2 4 0 8 8 3 8 0 2 3 0 4 1 4 6 7 5 4 5 5 9 3 2 8 8 7 9 0 4 0 2 5 6 2 1 5 2 6 2 2 5 1 2 6 6 9 7 4 6 5 6 0








































































4 6 1 0 1 2
2 i : 5 1 1 4 8 8 0 1 1 2 6 1 8 5 9 8 4 2 0 1 0 4 8 9 3 8 1 7 5 1 9 1 0 4 0 3 7 5 8 9 9 1 3 2 8 9 3 4 0 6 2 3 4 1 1 2 0
2 2 ) 5 8 0 6 0 8 0 1 7 2 4 4 0 5 7 6 0 4 7 6 6 3 1 4 1 0 0 3 0 8 9 9 2 0 0 1 0 9 3 9 5 0 2 8 3 0 6 0 0 0 2 8 8 0 5 1 2 0
(2 3 ) 5 9 8 7 5 2 0 1 9 4 5 3 4 5 2 4 8 6 2 3 1 3 3 3 4 6 3 1 5 3 4 4 4 8 0 1 5 2 6 0 4 5 7 5 2 8 2 1 8 5 5 8 3 3 5 6 8 0
(2 4 ) 5 9 8 7 5 2 0 19 4 5 3 4 5 2 4 8 6 2 3 1 3 3 3 4 6 3 1 5 3 4 4 4 8 0 1 5 2 6 0 4 5 7 5 2 8 2 1 8 5 5 8 3 3 5 6 8 0
(2 5 ) 7 4 3 9 0 4 0 2 0 6 6 6 9 2 3 2 0 6 2 5 5 6 7 4 4 2 3 7 8 7 0 9 6 0 0 1 5 2 7 5 3 6 0 3 1 1 6 6 7 2 5 8 3 6 2 5 6 0
2 6 ) 6 5 3 18 4 0 2 8 1 8 9 2 4 4 1 6 1 3 3 2 0 9 1 5 3 8 3 7 4 9 8 8 1 6 0 3 9 0 8 3 6 4 3 5 4 8 7 7 2 3 2 1 0 5 8 5 6 0
2 7 ) 6 5 3 1 8 4 0 2 8 1 8 9 2 4 4 1 6 1 3 3 2 0 9 1 5 3 8 3 7 4 9 8 8 1 6 0 3 9 0 8 3 6 4 3 5 4 8 7 7 2 3 2 1 0 5 8 5 6 0
2 8 ) 7 6 5 0 7 2 0 3 2 8 7 3 1 4 8 0 0 1 6 9 5 7 1 3 5 9 8 2 7 6 3 9 0 0 0 0 5 2 5 6 1 3 3 6 4 5 9 0 5 5 0 8 3 3 3 9 6 8 0
(2 9 ) 7 6 5 0 7 2 0 3 2 8 7 3 1 4 8 0 0 1 6 9 5 7 1 3 5 9 8 2 7 6 3 9 0 0 0 0 5 2 5 6 1 3 3 6 4 5 9 0 5 5 0 8 3 3 3 9 6 8 0
3 0 ) 8 4 6 7 2 0 0 3 3 2 7 7 3 0 5 6 0 1 6 9 5 9 7 2 0 3 8 6 7 2 4 1 9 2 0 0 5 2 5 6 2 2 2 6 5 8 4 8 7 8 4 7 4 4 6 4 0 0 0
(3 1 ) 1 0 6 4 4 4 8 0 4 8 6 4 5 2 7 3 6 0 3 3 5 4 8 9 9 1 0 5 9 3 0 8 0 3 2 0 0 1 2 1 8 6 5 4 5 7 9 0 4 6 6 5 4 8 8 1 3 3 1 2 0
(3 2 ) 1 0 6 4 4 4 8 0 4 8 6 4 5 2 7 3 6 0 3 3 5 4 8 9 9 1 0 5 9 3 0 8 0 3 2 0 0 1 2 1 8 6 5 4 5 7 9 0 4 6 6 5 4 8 8 1 3 3 1 2 0
3 3 ) 9 5 5 5 8 4 0 5 2 5 8 5 0 6 1 7 6 4 1 5 2 1 1 0 5 1 9 7 4 3 6 2 3 3 6 0 1 5 8 8 9 7 6 9 2 3 8 3 6 0 4 7 5 3 1 3 8 5 6 0
(3 4 ) 9 5 5 5 8 4 0 5 2 5 8 5 0 6 1 7 6 4 1 5 2 1 1 0 5 1 9 7 4 3 6 2 3 3 6 0 1 5 8 8 9 7 6 9 2 3 8 3 6 0 4 7 5 3 1 3 8 5 6 0
(3 5 ) 1 0 0 3 9 6 8 0 7 0 5 7 4 2 3 2 9 6 7 6 6 2 9 0 0 7 9 3 1 5 2 7 4 9 7 6 0 3 3 9 3 8 6 4 1 1 1 0 6 0 2 6 8 3 0 4 6 5 9 2 0
(3 6 ) 1 3 4 2 6 5 6 0 8 1 5 8 4 4 9 6 0 0 9 3 3 5 8 6 0 7 4 6 5 4 1 5 6 0 0 0 0 4 3 2 2 6 0 8 4 9 8 2 8 0 3 4 8 0 5 8 1 8 2 4 0
3 7 1 6 3 2 9 6 0 0 8 6 5 1 9 6 6 4 0 0 9 3 7 2 2 5 7 5 8 7 3 1 7 2 4 0 0 0 0 4 3 2 6 8 2 7 7 3 3 4 5 6 6 3 5 9 2 7 5 2 0 0 0
3 8 ) 1 7 4 1 8 2 4 0 1 1 3 0 4 4 3 7 7 6 0 1 6 3 8 6 4 0 7 0 1 9 0 0 1 9 5 8 4 0 0 8 6 4 4 3 4 7 0 3 0 6 1 5 5 0 8 0 7 7 4 6 5 6 0
3 9 ) 1 5 9 8 0 1 6 0 1 2 0 1 3 4 0 4 4 8 0 1 9 5 5 8 4 5 9 7 6 2 1 6 5 2 6 2 4 0 0 1 0 7 7 7 6 3 1 3 2 5 3 4 6 9 7 6 5 9 2 9 0 2 4 0




















4 6 1 0 1 2
4 1 ) 1 9 9 5 8 4 0 0 1 2 7 6 4 1 9 5 1 3 6 1 9 6 3 4 8 5 9 9 9 4 4 7 0 5 5 7 7 6 0 1 0 7 8 8 1 5 6 3 5 5 9 3 5 6 8 4 0 0 5 2 8 0 0 0
4 2 2 0 8 1 8 5 6 0 1 2 8 0 9 6 1 1 5 8 4 1 9 6 3 5 1 5 7 8 4 8 8 5 8 6 9 9 8 4 0 1 0 7 8 8 1 6 6 6 2 9 2 6 4 6 9 5 6 5 3 3 8 2 4 0
4 3 ) 1 6 2 0 8 6 4 0 1 5 2 8 1 4 8 1 6 0 0 3 2 6 7 9 8 7 1 18 9 7 3 4 3 8 4 0 0 0 2 0 3 5 9 4 0 0 4 2 9 9 1 6 9 7 7 0 6 2 2 3 3 6 0
4 4 1 6 2 0 8 6 4 0 1 5 2 8 1 4 8 1 6 0 0 3 2 6 7 9 8 7 1 1 8 9 7 3 4 3 8 4 0 0 0 2 0 3 5 9 4 0 0 4 2 9 9 1 6 9 7 7 0 6 2 2 3 3 6 0
4 5 1 8 2 6 4 9 6 0 1 7 1 1 8 5 8 5 7 9 2 3 8 6 1 7 7 6 8 7 1 0 5 3 1 2 9 9 5 2 0 2 4 9 7 5 9 9 3 9 4 7 3 1 5 1 7 1 0 2 2 6 6 2 4 0
4 6 1 8 2 6 4 9 6 0 1 7 1 1 8 5 8 5 7 9 2 3 8 6 1 7 7 6 8 7 1 0 5 3 1 2 9 9 5 2 0 2 4 9 7 5 9 9 3 9 4 7 3 1 5 1 7 1 0 2 2 6 6 2 4 0
4 7 ) 2 4 1 9 2 0 0 0 2 2 7 5 1 5 1 1 5 5 2 6 2 3 2 9 1 0 6 3 2 2 1 5 7 0 8 6 7 2 0 4 5 0 3 0 6 3 0 7 8 1 5 3 4 1 7 6 9 7 9 2 0 0 0 0
4 8 2 4 1 9 2 0 0 0 2 2 7 5 1 5 1 1 5 5 2 6 2 3 2 9 1 0 6 3 2 2 1 5 7 0 8 6 7 2 0 4 5 0 3 0 6 3 0 7 8 1 5 3 4 1 7 6 9 7 9 2 0 0 0 0
4 9 2 3 9 5 0 0 8 0 2 4 1 0 5 7 5 5 5 2 0 7 2 5 1 0 6 0 8 2 7 0 0 4 6 0 3 8 4 0 0 5 4 3 8 3 4 6 5 2 2 2 9 8 3 3 0 4 4 5-9 2 5 1 2 0
5 0 ) 2 3 9 5 0 0 8 0 2 4 1 0 5 7 5 5 5 2 0 7 2 5 1 0 6 0 8 2 7 0 0 4 6 0 3 8 4 0 0 5 4 3 8 3 4 6 5 2 2 2 9 8 3 3 0 4 4 5 9 2 5 1 2 0
5 1 2 4 3 1 2 9 6 0 2 9 5 6 4 3 7 7 9 2 0 1 1 2 7 7 1 1 5 3 9 0 2 9 9 8 6 0 6 4 0 0 9 4 0 2 1 3 9 9 0 9 1 3 3 7 7 5 9 9 0 4 2 6 2 4 0
5 2 2 8 0 6 2 7 2 0 3 2 7 9 9 9 0 0 6 7 2 1 3 0 3 3 7 6 7 4 7 0 9 0 8 3 2 6 9 1 2 0 1 1 2 2 2 2 1 1 9 9 5 4 7 5 0 6 7 8 9 7 3 9 0 0 8 0
5 3 ) 2 8 0 6 2 7 2 0 3 2 7 9 9 9 0 0 6 7 2 1 3 0 3 3 7 6 7 4 7 0 9 0 8 3 2 6 9 1 2 0 1 1 2 2 2 2 1 1 9 9 5 4 7 5 0 6 7 8 9 7 3 9 0 0 8 0
5 4 3 5 8 0 4 1 6 0 3 4 9 1 1 7 6 5 5 0 4 1 3 0 8 4 7 7 9 8 6 9 4 8 8 8 2 5 3 4 4 0 1 1 2 3 3 1 7 6 5 3 5 4 2 7 8 7 2 7 7 6 7 9 1 0 4 0
5 5 3 4 9 7 4 7 2 0 4 2 0 7 7 6 2 9 4 4 0 1 9 7 7 0 8 1 3 7 0 4 5 5 3 7 5 3 6 0 0 0 1 8 7 4 0 3 6 3 1 6 1 0 2 1 5 0 5 4 0 3 0 7 9 6 8 0
5 6 3 4 9 7 4 7 2 0 4 2 0 7 7 6 2 9 4 4 0 1 9 7 7 0 8 1 3 7 0 4 5 5 3 7 5 3 6 0 0 0 1 8 7 4 0 3 6 3 1 6 1 0 2 1 5 0 5 4 0 3 0 7 9 6 8 0
(5 7 3 8 7 0 7 2 0 0 4 2 5 9 4 9 5 1 1 6 8 1 9 7 7 3 8 2 6 9 3 5 6 3 7 5 9 8 2 0 8 0 1 8 7 4 0 6 8 0 5 2 8 9 2 5 6 1 7 7 2 6 4 6 4 0 0 0
5 8 3 1 9 6 3 6 8 0 4 3 6 8 5 1 1 2 2 4 0 2 2 5 5 7 5 6 7 8 0 0 6 4 4 4 0 2 6 8 0 0 2 2 0 9 9 2 5 4 5 1 0 3 1 6 0 1 1 5 1 4 4 0 5 9 2 0
5 9 3 1 9 6 3 6 8 0 4 3 6 8 5 1 1 2 2 4 0 2 2 5 5 7 5 6 7 8 0 0 6 4 4 4 0 2 6 8 0 0 2 2 0 9 9 2 5 4 5 1 0 3 1 6 0 1 1 5 1 4 4 0 5 9 2 0








































































4 6 1 0 1 2
6 1 4 1 8 8 2 4 0 0 4 6 5 8 5 7 3 3 0 4 0 2 2 6 4 6 0 2 7 4 9 8 4 0 3 3 2 7 4 8 0 0 2 2 1 2 0 8 5 6 8 8 9 0 3 0 1 2 5 7 2 3 2 9 6 8 0 0
6 2 3 0 3 6 0 9 6 0 5 1 9 2 3 9 0 6 4 9 6 3 3 2 3 1 2 8 6 3 8 2 3 2 6 4 2 3 7 7 6 0 3 5 7 3 2 3 1 0 0 8 3 6 7 6 8 8 1 3 6 9 7 3 5 0 4 0
(6 3 ) 3 8 4 6 5 2 8 0 5 7 7 1 8 8 9 4 4 6 4 3 7 7 6 8 4 0 4 8 8 5 1 1 8 2 9 4 4 6 4 0 4 1 7 6 7 2 7 6 6 5 2 7 4 8 1 8 7 5 7 0 1 4 9 1 2 0
6 4 3 8 4 6 5 2 8 0 5 7 7 1 8 8 9 4 4 6 4 3 7 7 6 8 4 0 4 8 8 5 1 1 8 2 9 4 4 6 4 0 4 1 7 6 7 2 7 6 6 5 2 7 4 8 1 8 7 5 7 0 1 4 9 1 2 0
6 5 4 9 3 5 16 8 0 7 2 3 9 3 1 0 8 4 8 0 5 4 6 1 9 5 7 7 0 5 4 4 5 5 3 1 1 3 6 0 0 6 5 7 5 3 2 7 1 2 5 6 1 4 0 5 9 6 6 4 5 6 3 7 1 2 0
6 6 ) 4 2 6 3 8 4 0 0 7 4 3 3 6 4 5 7 8 8 8 6 1 3 9 1 3 2 7 0 9 1 8 8 5 5 9 5 7 2 8 0 7 6 1 1 6 9 4 2 6 7 6 5 9 5 5 2 4 1 8 0 2 7 6 8 0 0
6 7 4 2 6 3 8 4 0 0 7 4 3 3 6 4 5 7 8 8 8 6 1 3 9 1 3 2 7 0 9 1 8 8 5 5 9 5 7 2 8 0 7 6 1 1 6 9 4 2 6 7 6 5 9 5 5 2 4 1 8 0 2 7 6 8 0 0
6 8 4 7 5 3 7 2 8 0 7 5 2 5 7 9 3 7 2 1 6 6 1 4 0 0 6 8 4 5 7 4 8 5 7 3 1 7 5 3 6 0 7 6 1 1 8 2 3 1 7 3 0 9 8 0 0 8 8 0 7 8 5 4 9 1 2 0
6 9 4 2 3 4 9 4 4 0 8 6 6 5 2 7 6 4 3 5 2 8 6 6 8 7 0 8 0 5 1 6 6 8 8 6 2 2 4 3 2 0 1 1 6 7 9 4 2 3 1 2 1 2 7 4 6 8 3 2 4 3 5 2 5 0 5 6 0
7 0 4 2 3 4 9 4 4 0 8 6 6 5 2 7 6 4 3 5 2 8 6 6 8 7 0 8 0 5 1 6 6 8 8 6 2 2 4 3 2 0 1 1 6 7 9 4 2 3 1 2 1 2 7 4 6 8 3 2 4 3 5 2 5 0 5 6 0
7 1 4 4 0 2 9 4 4 0 8 6 7 9 1 3 6 4 3 5 2 8 6 6 8 7 3 0 2 4 3 5 5 0 1 1 2 2 4 3 2 0 1 1 6 7 9 4 2 4 3 1 7 2 4 7 5 8 6 3 6 8 5 2 5 0 5 6 0
7 2 4 9 2 3 0 7 2 0 9 4 6 7 0 0 0 9 2 8 0 9 7 2 0 2 6 3 5 9 3 1 4 2 0 3 7 9 3 6 0 0 1 3 4 2 8 5 9 6 2 4 0 5 0 5 0 4 6 6 3 1 8 7 8 8 4 8 0
7 3 ) 5 9 8 7 5 2 0 0 1 0 0 3 9 6 7 3 9 5 2 0 9 7 5 8 1 5 9 0 6 9 0 8 1 7 6 7 3 4 4 0 0 1 3 4 4 1 7 0 3 6 9 7 6 4 5 4 8 5 3 7 2 5 1 0 4 0 0 0
7 4 5 9 9 9 6 1 6 0 1 1 6 0 8 8 6 9 8 8 8 0 1 3 5 3 4 3 8 4 6 8 8 0 5 9 1 2 4 7 3 6 0 0 2 0 1 7 3 6 3 9 5 9 5 8 8 2 5 1 8 7 3 1 0 0 9 0 2 4 0
7 5 5 9 8 7 5 2 0 0 1 2 0 2 0 1 8 5 9 0 0 8 15 0 3 3 8 8 7 9 7 9 2 3 2 1 6 1 9 1 6 8 0 2 3 0 1 1 1 1 4 5 7 9 3 0 7 1 1 6 8 8 5 0 2 2 4 0 0 0
7 6 ) 5 9 8 7 5 2 0 0 1 2 0 2 0 1 8 5 9 0 0 8 1 5 0 3 3 8 8 7 9 7 9 2 3 2 1 6 1 9 1 6 8 0 2 3 0 1 1 1 1 4 5 7 9 3 0 7 1 1 6 8 8 5 0 2 2 4 0 0 0
(7 7 ) 7 4 3 9 0 4 0 0 1 2 7 6 9 9 8 3 0 7 2 0 1 5 0 9 2 6 1 3 6 5 6 1 0 9 6 7 9 5 3 6 0 0 2 3 0 3 3 5 8 6 3 6 0 1 7 3 0 9 1 3 6 3 4 6 0 8 0 0 0
7 8 7 4 3 9 0 4 0 0 1 2 7 6 9 9 8 3 0 7 2 0 1 5 0 9 2 6 1 3 6 5 6 1 0 9 6 7 9 5 3 6 0 0 2 3 0 3 3 5 8 6 3 6 0 1 7 3 0 9 1 3 6 3 4 6 0 8 0 0 0
7 9 ) 5 6 2 4 6 4 0 0 1 3 7 2 5 0 3 2 4 2 8 8 2 0 5 1 7 2 5 5 4 7 2 9 8 0 6 4 8 4 1 2 8 0 3 3 8 5 3 2 6 3 3 2 5 1 9 6 6 1 1 6 6 4 0 4 7 6 8 0 0




















4 6 1 0 1 2
8 1 ) 6 3 6 2 4 9 6 0 1 4 8 8 4 8 4 1 6 6 4 0 2 2 7 5 9 1 0 5 3 2 0 1 3 2 1 9 5 1 6 8 0 0 3 8 4 0 8 0 8 4 2 0 7 0 6 3 9 4 4 5 6 7 8 1 8 6 2 4 0
8 2 ) 6 3 6 2 4 9 6 0 1 4 8 8 4 8 4 1 6 6 4 0 2 2 7 5 9 1 0 5 3 2 0 1 3 2 1 9 5 1 6 8 0 0 3 8 4 0 8 0 8 4 2 0 7 0 6 3 9 4 4 5 6 7 8 1 8 6 2 4 0
8 3 ) 6 3 6 2 4 9 6 0 1 4 8 8 4 8 4 1 6 6 4 0 2 2 7 5 9 1 0 5 3 2 0 1 3 2 1 9 5 1 6 8 0 0 3 8 4 0 8 0 8 4 2 0 7 0 6 3 9 4 4 5 6 7 8 1 8 6 2 4 0
8 4 ) 7 8 3 8 2 0 8 0 1 7 9 8 2 9 9 7 4 0 1 6 3 0 7 2 8 6 5 3 3 5 5 7 2 7 4 7 1 5 1 3 6 0 5 5 5 4 6 2 0 4 1 5 5 9 6 3 6 9 1 8 5 9 2 0 0 5 1 2 0
8 5 ) 7 8 3 8 2 0 8 0 1 7 9 8 2 9 9 7 4 0 1 6 3 0 7 2 8 6 5 3 3 5 5 7 2 7 4 7 1 5 1 3 6 0 5 5 5 4 6 2 0 4 1 5 5 9 6 3 6 9 1 8 5 9 2 0 0 5 1 2 0
8 6 6 7 6 1 6 6 4 0 1 8 2 6 2 9 6 0 5 3 1 2 3 3 7 9 5 7 0 0 1 2 18 7 4 3 2 5 2 1 9 2 0 6 2 5 9 7 3 1 8 4 7 6 2 9 4 2 3 4 1 5 0 8 5 4 3 3 6 0
8 7 ) 6 7 6 1 6 6 4 0 1 8 2 6 2 9 6 0 5 3 1 2 3 3 7 9 5 7 0 0 1 2 1 8 7 4 3 2 5 2 1 9 2 0 6 2 5 9 7 3 1 8 4 7 6 2 9 4 2 3 4 1 5 0 8 5 4 3 3 6 0
8 8 6 6 5 2 8 0 0 0 2 0 6 0 7 3 1 4 1 1 2 0 4 4 8 5 0 1 2 1 1 4 1 0 0 9 2 6 0 3 8 4 0 0 8 8 9 6 3 1 8 0 9 6 6 8 7 7 7 1 8 1 4 6 4 0 5 7 6 0 0
8 9 6 6 5 2 8 0 0 0 2 0 6 0 7 3 1 4 1 1 2 0 4 4 8 5 0 1 2 1 1 4 1 0 0 9 2 6 0 3 8 4 0 0 8 8 9 6 3 1 8 0 9 6 6 8 7 7 7 1 8 1 4 6 4-0 5 7 6 0 0
9 0 8 4 1 8 8 1 6 0 2 2 5 3 6 7 0 5 9 4 5 6 4 9 3 1 7 6 8 8 7 7 1 7 3 1 9 9 4 5 2 1 6 0 9 9 8 3 0 8 9 6 0 8 9 7 8 7 0 9 7 4 3 6 2 2 5 0 2 4 0
9 1 ) 1 0 7 4 1 2 4 8 0 2 3 9 8 7 7 6 1 4 5 9 2 4 9 5 1 0 7 1 1 5 1 8 4 0 1 9 7 4 5 7 9 2 0 9 9 9 2 8 4 3 4 7 7 9 0 5 2 8 2 6 7 7 6 1 4 1 3 1 2 0
9 2 1 0 1 6 0 6 4 0 0 2 6 8 3 2 3 9 2 2 9 4 4 6 4 9 0 8 6 8 2 1 6 7 9 7 7 7 9 9 7 8 2 4 0 1 3 9 8 9 5 1 1 4 8 4 7 2 2 2 2 0 3 8 5 8 1 8 8 8 0 0 0
9 3 1 0 1 6 0 6 4 0 0 2 6 8 3 2 3 9 2 2 9 4 4 6 4 9 0 8 6 8 2 1 6 7 9 7 7 7 9 9 7 8 2 4 0 1 3 9 8 9 5 1 1 4 8 4 7 2 2 2 2 0 3 8 5 8 1 8 8 8 0 0 0
9 4 ) 9 1 8 0 8 6 4 0 2 7 2 0 0 7 0 4 6 0 8 0 7 0 8 0 9 2 6 0 5 3 1 0 5 0 4 9 7 4 5 6 0 0 1 5 6 0 7 6 7 7 9 6 7 3 1 4 9 7 0 9 5 2 4 4 8 6 3 3 6 0
9 5 9 1 8 0 8 6 4 0 2 7 2 0 0 7 0 4 6 0 8 0 7 0 8 0 9 2 6 0 5 3 1 0 5 0 4 9 7 4 5 6 0 0 1 5 6 0 7 6 7 7 9 6 7 3 1 4 9 7 0 9 5 2 4 4 8 6 3 3 6 0
9 6 9 1 8 0 8 6 4 0 2 7 2 0 0 7 0 4 6 0 8 0 7 0 8 0 9 2 6 0 5 3 1 0 5 0 4 9 7 4 5 6 0 0 1 5 6 0 7 6 7 7 9 6 7 3 1 4 9 7 0 9 5 2 4 4 8 6 3 3 6 0
9 7 9 1 8 0 8 6 4 0 2 7 2 0 0 7 0 4 6 0 8 0 7 0 8 0 9 2 6 0 5 3 1 0 5 0 4 9 7 4 5 6 0 0 1 5 6 0 7 6 7 7 9 6 7 3 1 4 9 7 0 9 5 2 4 4 8 6 3 3 6 0
(9 8 ) 1 1 4 0 6 5 2 8 0 2 8 8 9 7 4 3 4 7 2 0 0 7 1 0 8 5 8 5 7 0 9 4 7 3 5 6 0 3 1 2 0 0 0 1 5 6 2 2 9 1 9 8 3 3 0 6 2 0 3 9 0 3 0 2 2 3 8 9 1 2 0
9 9 ) 1 1 4 0 6 5 2 8 0 2 8 8 9 7 4 3 4 7 2 0 0 7 1 0 8 5 8 5 7 0 9 4 7 3 5 6 0 3 1 2 0 0 0 1 5 6 2 2 9 1 9 8 3 3 0 6 2 0 3 9 0 3 0 2 2 3 8 9 1 2 0









































































4 6 1 0 1 2
(1 0 1 ) 8 5 2 7 6 8 0 0 3 0 2 3 2 5 3 0 7 2 0 0 9 1 7 9 7 9 5 2 8 7 4 6 2 6 4 2 9 2 0 0 0 0 2 1 5 5 0 0 2 0 0 4 5 4 5 6 2 4 7 1 8 2 3 7 3 5 3 6 0 0
1 0 2 9 5 0 7 4 5 6 0 3 0 6 0 7 2 9 5 0 4 0 0 9 1 8 1 1 9 4 5 0 4 2 9 2 6 9 7 0 4 0 0 0 0 2 1 5 5 0 3 8 4 9 9 8 9 9 8 1 2 8 9 5 3 4 6 2 1 8 2 4 0
1 0 3 ) 9 3 7 7 4 2 4 0 3 2 4 7 3 9 9 6 6 3 2 0 1 0 0 1 7 4 9 0 9 0 3 7 7 0 0 0 5 1 3 2 4 0 0 2 3 9 6 0 0 4 7 8 3 4 6 4 6 1 6 0 9 3 5 3 6 3 2 6 5 6 0
1 0 4 9 3 7 7 4 2 4 0 3 2 4 7 3 9 9 6 6 3 2 0 1 0 0 1 7 4 9 0 9 0 3 7 7 0 0 0 5 1 3 2 4 0 0 2 3 9 6 0 0 4 7 8 3 4 6 4 6 1 6 0 9 3 5 3 6 3 2 6 5 6 0
1 0 5 ) 9 7 5 5 4 2 4 0 3 2 5 2 5 9 7 1 6 3 2 0 1 0 0 1 7 5 1 6 5 4 8 5 5 9 8 4 8 8 8 2 4 0 0 2 3 9 6 0 0 5 0 2 8 8 1 5 5 1 0 9 4 5 0 9 8 8 2 6 5 6 0
16 M. Ozeki and T. Washio
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